We present a case of a 17-year-old boy who presented with a skin lesion with extension to the soft tissues of the left thigh. On ultrasound, a homogeneous and hypoechoic expansile formation in the subcutaneous tissue was found, measuring 6.5 × 5 × 3.5 cm, with scarce vascularization. Computed tomography showed a low attenuating neoformation with surrounding edema. An inflammatory disorder was the first diagnosis, but the absence of improvement with antibiotics led us to perform magnetic resonance imaging that showed a high signal lesion on T2-weighted imaging and low intensity signal on T1-weighted imaging and surrounding contrast uptake. Positron emission tomography and computed tomography showed uptake of 18F-fluorodeoxyglucose by the lesion. The final diagnosis was anaplastic cutaneous lymphoma.
CASE REPORT
A 17 year old boy visited the Emergency Department ( Fig. 1) for complaints of slight pain and swelling of the anterior aspect of his left thigh for two weeks. He did not have flushing and denied any injury. He previously practiced cycling. One week earlier central small serous looking vesicles surrounded by scaly skin had appeared. In the following days new small vesicles appeared and the skin shedding increased; associated pruritus also developed. At this point, he was prescribed with oral antibiotics for a presumed skin infection. He did not have fever or any other symptoms.
He returned to hospital because there was a gradual increase of skin flushing.
Imaging workup: An ultrasound study was performed (Fig. 2 ) that showed a homogeneous and hypoechoic expansile formation in the subcutaneous tissue, with relatively welldefined contours, measuring 6.5 × 5 × 3.5 cm. The periphery was highly vascularized, which raised the suspicion of an abscess. He was admitted and intravenous antibiotics and antifungal therapy were begun. During his stay in hospital he spiked a fever (38.2°C).
A computed tomography (CT) scan (Figures 3 and 4) was performed and showed, a low attenuating mass between the medial and intermedius vastus muscles of his left thigh that demonstrated peripheral enhancement after iodine contrast. There were no structural changes in the left femoral diaphysis, suggesting the absence of bone involvement.
Magnetic resonance (MR) images (Figures 5 and 6) showed an evident heterogeneous neoformation with high signal on T2-weighted imaging (WI) and low intensity signal on T1-WI. There was mild edema in surrounding tissue. There was no gadolinium uptake inside the lesion, and there was some gadolinium uptake in surround tissue.
Pathologic evaluation: The patient first underwent an ultrasound-guided 18-gauge biopsy, which was non-diagnostic, then a surgical biopsy and partial excision. Histological analysis showed the presence of large cell anaplastic lymphoma of the soft tissue of the left thigh (Fig. 7) . The specimen was antiendomysial antibody (EMA) and anaplastic lymphoma kinase (ALK) negative.
The patient underwent Positron Emission Tomography (PET) one week after partial surgical excision (before chemotherapy); scan showed extension of the tumor size similar to pre-excision (Fig. 8) and corroborated re-growth of the mass.
Follow-up: Chemotherapy with pediatric Non-Hodgkin Lymphoma Berlin-Frankfurt-Münster (NHL-BFM) protocol was initialized with good clinical analytic response.
Etiology, demographics and prognosis
Anaplastic large cell lymphoma (ALCL) is a high-grade lymphoma with a survival rate around 75% [1] . Cutaneous anaplastic large cell lymphoma (C-ALCL) (Table 1) is a subtype of T-cell lymphoma, that comprises 1.7 % of all these pathologies [2] . Prognosis depends on whether a patient is ALK-positive or -negative. ALK-positive disease responds well to chemotherapy, most patients respond with long-term remission or cure. Most people with ALK-negative ALCL respond to chemotherapy, but many will relapse within five years. Furthermore, they are sometimes treated more aggressively, often with stem cell transplant.
The ALK-positive subtype usually affects children and young adults. The ALK-negative subtype is more commonly found in patients over age 60. However, in the pediatric age group, ALK is not a prognostic factor [3, 4] . Event-free 5-year survival of C-ALCL is around 90% [5] .
Male to female ratio is from 1.5 to 2.0:1 [3] . A relationship between ALCL and insect bites has been proposed by some authors [6] who reported that the initial diagnosis of these lesions was consistent with nonmalignant inflammatory disease, similar to our case. Our patient has denied history of an insect bite.
Clinical and imaging findings
Subcutaneous masses are extremely common in ALCL. Deep-seated soft tissue masses (intermuscular, intramuscular or intrarticular) are usually found by imaging because of inadequate clinical assessment. One should start with ultrasonography because this is an inexpensive and accessible modality.
When ALCL presents in the skin it is called primary cutaneous ALCL and follows a less aggressive course. In approximately 10% of patients, primary cutaneous ALCL extends beyond the skin to lymph nodes or organs. If this occurs, it is usually managed similarly to the systemic form of ALCL. Furthermore, ALCL can occur in virtually any location of the body.
Clinically this neoplasm is characterized by skin plaques or nodules [2] . In older adults, it usually manifests as a primary cutaneous disease with a solitary lesion. C-ALCLs are rare in the pediatric age group [7] ; in a few cases of C-ALCL the disease is disseminated [8] .
The skin alterations of C-ALCL are often mistaken for many other dermatologic conditions, including skin infections. Ultrasound is a rapid and effective technique to evaluate soft tissue pathologies; therefore, it is a feasible method to initially evaluate these lesions. Fever and other constitutional symptoms are common in ALCL, but not in C-ALCL.
Differential Diagnoses (Table 2)
The major differential diagnoses are neoplastic and inflammatory diseases. Three principle neoplastic diagnoses should be considered for patients of this age group (a lymphoproliferative disorder, including ALCL, a metastasis and rhabdomyosarcoma).
A. Inflammatory disorders
One should consider inflammatory disorders, abscess and phlegmonous tissue, which usually presents with a typical history of local inflammation (redness, swelling, pain) and fever.
1. Phlegmon On ultrasound we usually find heterogeneous hypoechoic walled-off infiltrative tissue without positive internal Doppler, but with high external vascularization. CT should show infiltrative soft tissue attenuating mass. MR imaging (MRI) may show high signal on T2-WI and low intensity signal on T1-WI; rim enhancement is typical. PET usually shows typical avid 18F-FDG uptake.
2. Abscess On ultrasound we usually find a well-circumscribed fluid collection that may contain "solid" echoes and high external vascularization. CT should show a fluid attenuating lesion, with or without necrosis and gas; edema is usually present in the surrounding tissue. MRI may show high signal on T2-WI and low intensity signal on T1-WI; rim enhancement and no uptake inside an abscess are typical. PET usually shows typical avid 18F-FDG uptake.
B. Neoplastic disorder
One should consider the following neoplastic disorders in pediatric patients: lymphoproliferative disorders, rhabdomyosarcoma and metastasis.
1. Lymphoproliferative disorders (including C-ALCL) These are more common in adolescents. On ultrasound, we usually find a solid expansile mass with positive internal Doppler, the intensity depends on the etiology. They usually have scarce vascularization. On CT we find a mild attenuation neoformation; surrounding edema may be present. MRI shows a heterogeneous neoformation; edema in surrounding tissue might be present. T1-WI usually shows a hypointense signal and T2-WI shows a hyperintense signal. The pattern of contrast enhancement on CT depends on the type of DISCUSSION lymphoproliferative disorder; uptake is often avid. PET usually shows 18F-FDG uptake.
2. Rhabdomyosarcoma This tumor usually occurs in younger patients. On ultrasound, we usually find a solid heterogeneous expansile mass with positive internal Doppler inside, which might have bizarre vessels. On CT we find a heterogeneous mass with low to mild attenuation. MRI might show a heterogeneous neoformation; T1-WI may show hypointense signal and T2-WI may show hyperintense signal. Rhabdomyosarcoma has heterogeneous contrast uptake and PET usually shows 18F-FDG uptake.
3. Metastasis Metastases appear in patients with a known primary neoplastic condition. On US we find a solid mass, usually with central vascularization. On CT we may find a low attenuation heterogeneous mass and on MR a heterogeneous neoformation with edema in surrounding tissue might be present; T1-WI may show hypointense signal and T2-WI hyperintense signal except, for example, a melanoma metastasis that usually shows high intensity on T1-WI and low signal on T2-WI. The pattern of contrast enhancement depends on the etiology of the primary tumor; often there is contrast uptake. Usually there are multiple locations of 18F-FDG uptake on PET.
Although CT is usually a good method to diagnose and stage C-ALCL, in our case it was the MRI that led to the suspicion of an expansile neoplasm.
Currently PET-CT is the method most often used to stage ALCL and it was mandatory in our case because of systemic symptoms [9] . The uptake of 18F-FDG by tissues is a marker for the tissue uptake of glucose, which in turn is closely correlated with tissue metabolism. Indeed, findings after 18F-FDG injection are similar for all differential diagnoses.
Probably if the diagnosis of our patient would have been made earlier, the usual therapeutic to C-ALCL would have been followed. However, our patient's tumor had a more aggressive behavior than had been reported [4] .
Treatment
Although histological features in our case favored the diagnosis of the cutaneous form, clinical behavior, with fever and regrowth of tumor, led us to choose treatment with systemic chemotherapy [10, 11] . The diagnosis was delayed by the initial hypothesis of an inflammatory disorder, which is one of the principal differential diagnoses.
ALCL is treated with systemic chemotherapy; C-ALCL can usually be managed with surgery or radiotherapy only.
Anaplastic large cell cutaneous lymphoma is a relatively rare lymphoma subtype. In approximately 10 % of patients, anaplastic large cell cutaneous lymphoma extends beyond the skin to lymph nodes or organs. In those cases, it is usually managed similarly to the systemic form of anaplastic large cell cutaneous lymphoma. : Seventeen-year-old male with anaplastic large cell cutaneous lymphoma. 1.5 Tesla Siemens magnetic resonance, fat saturated images. A) T2-weighted (TE80/TR5100). B) T1-weighted (TE15/TR755). C) T1-weighted image (TE9/TR340) after 7 ml gadolinium injection in venous phase. Images show a heterogeneous neoformation (arrow heads) between medial and intermedius vastus muscles measuring 6.5 × 5 × 3.5 cm, with mild surrounding edema (black arrows). There was no gadolinium uptake inside the lesion, but some gadolinium uptake in surround tissue.
Figure 6: Seventeen-year-old male with anaplastic large cell cutaneous lymphoma. 1.5 Tesla Siemens magnetic resonance. A) T2-weighted image (TE108/TR4800). B) T1-weighted fat saturated image (TE9/TR340) after 7 ml gadolinium injection in venous phase. Images show a heterogeneous neoformation (arrow heads) between medial and intermedius vastus muscles measuring 6.5 × 5 × 3.5 cm, with mild surrounding edema. There was no gadolinium uptake inside the lesion, and there was some gadolinium uptake in surrounding tissue.
Incidence
Comprises 1.7 % of T-Cell Lymphomas.
Clinical types
Subtype of anaplastic large cell lymphoma follows a less aggressive course than the systemic subtype. In approximately 10% of patients, primary cutaneous anaplastic large cell lymphoma extends beyond the skin to lymph nodes or organs. In such cases, it is usually managed similarly to systemic anaplastic large cell lymphoma.
Gender ratio
Male to female ratio is 1.5-2.0:1.
Age predilection
 Anaplastic lymphoma kinase-positive subtype usually affects children and young adults.  Anaplastic lymphoma kinase-negative subtype is more frequent in patients over age 60.
Treatment
 Subtype confined to the skin: surgery, radiation therapy.  Systemic subtype: chemotherapy.
Prognosis
Anaplastic lymphoma kinase status is an important prognostic indicator for the systemic form Anaplastic lymphoma kinase-positive disease responds well to chemotherapy; most patients respond with long-term remission or cure. Anaplastic lymphoma kinase-negative anaplastic large cell lymphomas usually respond to chemotherapy, but many will relapse within five years. Because of this, they are sometimes treated more aggressively, often with stem cell transplant. Their 5-year survival rate is around 90%.
Imaging
 Ultrasound: homogeneous and hypoechoic expansile formation  Computed tomography: low attenuating neoformation with surrounding edema  Magnetic resonance: high signal on T2-weighted imaging and low intensity signal on T1-weighted Imaging  Surrounding contrast uptake  Positron emission tomography: 18 F-fluorodeoxyglucose uptake. 
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